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STUDIES ON THE BIOCHEMISTRY OF SULPHUR 


VI. THE CYSTINE CONTENT OF CONPHASEOLIN AND PHASEOLIN, 
THE ALPHA AND BETA GLOBULINS OF THE NAVY BEAN (PHASE. 
OLUS VULGARIS) 


In previous work on phaseolin, the beta globulin of the navy bean, 
Sullivan, in Paper V of this series, found this globulin contained little, 
if any, cystine. Since the sample of phaseolin used was some 7 or 8 
years old, left from the work of Waterman, Johns, and Jones (1923), it 
was decided to repeat the work with freshly made samples of phaseolin 
and also of conphaseolin, the alpha globulin of the navy bean. The 
results are embodied in the present paper and at the same time notice 
is called to the cystine content of the alpha and beta globulins of other 
beans of the Phaseolus genus, such as the mung bean, the adsuki bean, 
and the lima bean. 

Osborne (1894) isolated from the navy bean two proteins— 
phaseolin, a globulin soluble in 2 per cent aqueous sodium chloride, 
and another protein phaselin, much more soluble in dilute salt 
solution than phaseolin. Osborne did not assign phaselin to any 
class. Of the bean meal, phaseolin, according to Osborne, comprised 
approximately 21.5 per cent, phaselin 2 per cent. Later, Water- 
man, Johns, and Jones (1923) found a small amount of a second 
globulin, which they called conphaseolin, the alpha globulin present in 
the bean meal and to the extent of about 0.4 per cent. 

Though Osborne obtained phaseolin in crystalline form by dialytic 
fractionations, the alpha and beta globulins obtained by Waterman, 
Johns, and Jones were amorphous. 

The new globulin, conphaseolin, is early precipitated out of the 2 
per cent salt solution by the addition of ammonium sulphate, and is 
therefore called the alpha globulin. Phaseolin, the beta globulin, 
requires much more ammonium sulphate for precipitation. The 
beta globulin comprises the main portion of the protein of the navy 
bean. The alpha globulin differs from phaseolin and phaselin most 
conspicuously by its very much higher sulphur content. 

As indicated by Waterman, Johns, and Jones, it is somewhat 
difficult to separate these two globulins of the navy bean so that the 
conphaseolin contains no phaseolin and the phaseolin, in turn, con- 
tains no conphaseolin. 

In their work these investigators found that the phaseolin obtained 
by the ammonium sulphate method had a lower sulphur content than 
preparations made by Osborne by dialytic fractionations and con- 
sidered that their sample was more nearly free from conphaseolin. 
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It would seem from a comparative study of their phaseolin, designated 
old phaseolin in this article, that they effected a rather thorough 
separation. This old preparation of phaseolin was employed in the 
cystine studies outlined in paper 5 of this series. In the present 
paper comparisons are made of old and new preparations of phaseolin 
and of conphaseolins as well, and striking differences between the 
alpha and beta globulins are brought out. Of the original con- 
phaseolin of Waterman, Johns, and Jones very little was left, so this 
compound is given a separate treatment later in this paper. 

The fresh samples of the alpha globulin and the beta globulin were 
tested for cystine by means of the Sullivan procedure found satisfac- 
tory for casein as recently described (Sullivan 1929). Five-gram 
samples of conphaseolin, old phaseolin, new phaseolin, and leached 
casein were hydrolyzed 6 hours with 20 per cent hydrochloric acid, 
decolorized, neutralized, diluted to 100 c. c. and tested for cystine fol- 
lowing procedures given in paper No. 5 of this series. In the'hydrol- 
ysis, the phaseolin and conphaseolin gave considerable humin, the 
casein gave slight humin. In the colorimetric work, the old phaseolin 
gave a pale yellow color, indicative of little, if any, cystine in the 
hydrolysate; the new sample of phaseolin showed slight red in an 
orange solution, suggestive of the presence of a little cystine; while 
the conphaseolin, on the contrary, gave a strong test for cystine— 
decidedly red. Casein gave a fair red. 

The indication of cystine in the new phaseolin was so slight that 
the only way it could be estimated satisfactorily was by using the 
phaseolin hydrolysate to dilute a standard cystine solution and noting 
the increase in color over the cystine standard similarly diluted with 
0.1 N hydrochloric acid. 

This procedure tends to give somewhat higher results than the 
actual, since there is a tendency to read the added yellow put into the 
cystine solution by the phaseolin as an intensity factor when matched 
against the standard cystine. Using appropriate standards for con- 
phaseolin and casein and estimating the cystine in the phaseolin by 
difference, the cystine content of the four samples, old phaseolin, new 
phaseolin, conphaseolin, and leached casein, was found to be as given 
in Table 1. 


TABLE 1.—The percentage cystine content of conphaseolin, phaseolin, and casein 


Substance 
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The cystine content of conphaseolin and phaseolin (old) was deter- 
mined by Waterman, Johns, and Jones (1923) by means of the Van 
Slyke method. Conphaseolin gave 1.18 per cent cystine, and phase- 
olin gave 1.16 per cent cystine. Our findings with conphaseolin 
agree with the findings of the above-mentioned investigators employ- 
ing Van Slyke’s method. With phaseolin, however, there is absolute 
disagreement, as shown in Table 1 and subsequent tables. 

In the work, the results of which are given in Table 1, the decolor- 
izing agent was purified norite. Over 2 grams of norite were required 
to decolorize the hydrolysate of 5 grams of phaseolin and conphaseolin. 
Accordingly, to keep the results comparative, the same amount of 
norite was used with the casein hydrolysate and with 25 mg. of 
cystine put through the same procedure as the foodstuffs. Compared 
with a cystine solution containing 200 parts per million of cystine in 
0.1 N hydrochloric acid, the recovery of cystine put through the 
hydrolyzing, treatment with norite, neutralizing, etc., was 72 per 
cent.! 

This correction was applied to the findings with phaseolin, conphase- 
olin, and casein, and the figures given in Table 1 are corrected figures, 
but not further corrected for moisture and ash. The work was then 
repeated with the use of 0.4 gram of ‘‘carboraffin,” a decolorizing 
agent which we have found much more efficient than norite and with 
less“tendency to hold cystine.2 The results, using carboraffin, and 
employing the Sullivan method, the Okuda (1925) iodometric method, 
and the Folin-Looney (1922) method for estimating cystine are given 
in Table 2. Column (1) under each method gives the percentage of 
cystine as found in the hydrolysate. Column (2) gives the percentage 
after correction for loss of cystine put through the whole procedure, 
heating, treatment with carboraffin, neutralizing, etc. 


TABLE 2.—The percentage cystine content of phaseolin and conphaseolin 


Sullivan method Okuda method | Folin-Looney method 
| 

| (1) (2) (1) | (2) (1) (2) 
0.00 0.00 0.09) 0.10 0.15 0.17 
New | 2,13 .14 25 | . 28 41 
1.09 1, 21 1. 20 | 1. 33 1.3 1.99 

| | 


«An approximation, probably too high. Direct comparison was attentpted against a 100 p. p. million 
standard with readings far apart. 

As shown in Table 2, the three methods are close together for 
casein. In many determinations on the cystine content of casein, 
the Sullivan and the Okuda methods give closely parallel results, 


1 Nepalis with exactly 2 grams of norite the recovery of cystine put through the procedure is 80 to 85 
per cent. 
The recovery of 25 milligrams of cystine put through the whole procedure with the use of carboraffin is 
90 to 95 per cent. 
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but the Folin-Looney method has often given higher values. These 
points are illustrated in Table 4. In the case of the phaseolin and 
conphaseolin, as shown in Table 2, there is more or less divergence, 
especially in case of the Folin-Looney method. The divergence may 
be due to the degree of specificity of the methods. The Sullivan 
method is more specific for cystine than the Okuda and the Folin- 
Looney methods. Thus, as shown in papers 2 and 3 of this series, the 
Folin-Looney method not only reacts to various disulphides, such 
as cystine amine and the disulphide of thiotyrosine, but even with non- 
sulphur compounds, such as furfural and pyruvic acid. The Okuda 
method reacts positively also to various disulphides. In the present 
case of the phaseolins as given in Table 2 the Okuda method is closer 
to the Sullivan method. 

The Okuda and the Folin-Looney methods give positive reactions 
with peptide sulphur, such as glutathione, so there was a slight pos- 
sibility that the somewhat lower results with the Sullivan method were 
due to incomplete hydrolysis. Accordingly, a 36-hour hydrolysis was 
run with carboraffin as decolorizing agent. The results are given 
in Table 3, with correction for loss of cystine put through the same 
procedure in Column (2). 


TABLE 3.—The percentage cystine content of phaseolin and conphaseolin—36-hour 


hydrolysis 
Sullivan Okuda 
(1) (2) (1) | (2) 
| 


The 36-hour hydrolysis gave, if anything, slightly lower results in 
the Sullivan and Okuda procedures and brought the results by these 
methods nearer together. No determinations were made by the 
Folin-Looney method. There seems to be no advantage in the longer 
hydrolysis over the 6-hour period. 


HYDROLYSIS WITH INHIBITION OF HUMIN FORMATION 


In the hydrolysis of both phaseolin and conphaseolin considerable 
humin was formed, acid soluble and acid insoluble, especially the 
latter. As previously described in papers 4 and 5, and as will be 
given in greater detail in a later paper by Sullivan and Hess, it is 
possible to hydrolyze purified proteins in a reducing atmosphere with 
little, if any, humin formation, certainly with no acid insoluble humin 
and with but a slight degree of coloration. To test out the possibility 
that cystine was lost in the formation of humin or that the insoluble 
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humin might have absorbed the cystine, the phaseolins were hydrolyzed 
under conditions which gave little if any humin. The procedure 
employed is briefly described. 

To 1 gram each of phaseolin old, phaseolin new, conphaseolin, 
and leached casein were added 5 c. c. of 20 per cent hydrochloric acid 
and 1.5 c. c. of 20 per cent titanous chloride (TiCl;). The mixtures 
in small acetylation flasks were heated for 1, 3, and 6 hours, respec- 
tively, at 125° C. Then the hydrolysates were poured into small 
beakers, the flasks washed with approximately 5 c. c. of water, and 
the solutions carefully neutralized with 5 N sodium hydroxide until 
the titanium was precipitated. The solutions reacted yellow to 
thymol blue, blue to brom phenol blue. They were filtered by suction 
through a small Buchner funnel containing one layer of hardened 
filter paper. All the solutions gave a direct nitroprusside reaction, 
indicative of the presence of cysteine. Air was blown through the 
four solutions for one hour, at the end of which time the direct nitro- 
prusside reaction was negative. The reaction was then adjusted to 
pH 3.5 with concentrated hydrochloric acid and the volume made to 
30 c. c. with 0.1 N hydrochloric acid. The standard was cystine 
dissolved in 0.1 N hydrochloric acid, so the figures are uncorrected. 
The results of analyses for cystine by the Sullivan, the Okuda, and 
the Folin-Looney methods are given in Table 4. 


TABLE 4.—The percentage of cystine in phaseolin, conphaseolin, and casein hydro- 
lyzed without humin formation 


Sullivan method Okuda method | Folin-Looney method 

| 1 hour | 3 hours | 6hours 1 hour | 3 hours| 6 hours; 1 hour | 3 hours| 6 hours 

Old paeeoin......c2555022.. | 0.00 0. 00 0. 00 0. 07 0. 09 0. 09 0. 29 0. 26 | 0. 50 
New } 420] 4.10) 55] 79 
| - 66 1.10; 1.06 98 1.15 1. 40 1, 50 | 1. 90 


1 An attempt was made to get a direct reading, but the standard and the new phaseolin were so far apart, 
with more yellow in the phaseolin, that the reading is only an approximation, probably much too high. 


As shown previously (Sullivan 1929) in the second paper of the 
series, the Sullivan reaction has a greater degree of specificity than has 
any other method so far developed for cysteine or cystine. At all 
times with this method the indications have been that the sample of 
phaseolin made by Waterman, Johns, and Jones contains little, if any, 
cystine. 

The recently made sample of phaseolin was found by the Sullivan 
method to contain a small amount of cystine, 0.10-0.13 per cent. 
Since casein with a cystine content of 0.28-0.30 per cent tends to be a 
protein deficient in cystine, as shown by a number of feeding experi- 
ments, the new phaseolin fed on the same level as that on which 
casein is usually fed, 18 per cent of the diet, would have to be rein- 
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forced by cystine to support the life of a white rat. In this respect 
both samples of phaseolin—old phaseolin and new phaseolin—agree; 
they are proteins deficient in cystine. The question at issue, however, 
is why the new sample shows more cystine than the old sample. The 
difference between the two samples may have two explanations. 
First, there may have been more or less oxidation of the old sample in 
the 8 years since it was isolated. Since the protein was stored in dry 
condition in a closed bottle, this possibility seems somewhat remote. 
The second explanation—undoubtedly the true cause of the difference 
between the two samples—is that the old sample was free from con- 
phaseolin which is rich in cystine, while the new sample contained 
conphaseolin as an impurity. The question as to whether the sul- 
phur in these proteins is oxidized by long keeping seemed worthy of 
further study. Accordingly, a small sample of conphaseolin, isolated 
in 1922 and especially purified by Jones for anaphylactic studies 
(Wells, Lewis, and Jones, 1927) was withdrawn from the ‘Protein 
Museum” of the Protein Investigation Laboratory for comparison 
with the sample made in April 1929. 

The procedure in this comparative analysis was as follows: 500 
milligrams each of the new conphaseolin (1929) and the old conphaseo- 
lin (1922) were heated with 5 c. c. of 20 per cent hydrochloric acid for 
six hours in an oil bath at 125°C. The hydrolysates were diluted with 
5 c. c. of distilled water, decolorized by bringing to gentle boiling with 
25 milligrams of carboraffin and filtered. The carboraflin was 
extracted by warming to gentle boiling with 5 c. c. of normal hydro- 
chloric acid and filtered. The combined filtrates were brought to 
pH 3.5 by addition of 5 N sodium hydroxide, dropwise, with stirring, 
and the solution was made to 30c.c. The colorimetric results by the 
Sullivan, the Okuda, the Folin-Looney and the Folin-Marenzi 
methods are given in Table 5. 


TABLE 5.—The percentage cystine content of old and new samples of conphaseolin 


Folin- Folin- 
Sullivan | Okuda 
Substance method | mathod Looney | Marenzi 


method | method 


In Table 5, the Sullivan and the Folin-Looney methods agree. 
Though such agreement between these methods is not the rule, it is 
here an experimental fact. 

All the methods agree in showing that the cystine content of the 
sample of conphaseolin, isolated in 1922, is the same as that isolated 
in 1929. 
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In this case, at least, there is no oxidation of the cystine by long 
keeping. The difference between the old phaseolin and the new 
phaseolin must be due to the fact that the old phaseolin is a purer 
sample. This explanation has a high degree of probability, since 
considerable time and attention must be given to the fractionation 
of these practically amorphous compounds to obtain a sample of 
phaseolin free from conphaseolin and vice versa. The difference in 
the reaction of the hydrolysates of phaseolin and conphaseolin in the 
Sullivan procedure is so striking it would seem to indicate a method 
of differentiating between these globulins and to afford a test of the 
purity of the beta fractions in addition to the anaphylactic reaction 
suggested by Waterman, Johns, and Jones (1923). 


THE BETA GLOBULINS OF OTHER BEANS OF THE GENUS PHASEOLUS 


With the conclusion that the alpha globulin, or conphaseolin, of the 
navy bean is rich in cystine while the beta globulin, phaseolin, 
either contains none or so little that it is lost in the procedure of 
hydrolysis, the question arises as to the application of this finding to 
alpha and beta globulins of other beans of this genus. Similar alpha 
and beta globulins have been isolated from the mung bean by Johns 
and Waterman (1920); from the adsuki bean by Jones and others 
(1922), and from the lima bean by Jones and others (1922). The lima 
bean was found nutritionally lacking in cystine by Finks and Johns 
(1921), and the bean meal and the total globulins of the adsuki bean 
were found nutritionally deficient in cystine by Johns and Finks 
(1921). Ina detailed study of the cystine content of purified proteins 
obtained from D. Breese Jones, Sullivan, and Hess, in work shortly 
to be published, determined the cystine content of 1-gram samples of 
the beta globulin of the mung bean, the adsuki bean, and the lima 
bean. The results of these analyses, employing the customary way 
of hydrolizing, decolorizing by carboraffin, etc., are given in Table 6. 


TaBLeE 6.—The percentage cystine content of the beta globulin of the mung bean, the 
adsuki bean, and the lima bean 


| | Folin- 
Sullivan | Okuda 
Substance | method | method | Looney 


| method 
Beta globulin mung | 0.04! 0.10! 0.25 


The results with the Sullivan method and the Okuda iodometric 
method are in fair agreement and show that these beta globulins are 
deficient in cystine, in keeping with the results of feeding experiments. 
The Folin-Looney method, however, shows the presence of consider- 
able cystine—a finding not in keeping with the findings of feeding 
experiments. 


| 
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ALPHA GLOBULINS OF THE MUNG, ADSUKI, AND LIMA BEAN 


Very little of these globulins, as isolated by Johns and Waterman, 
Jones and others, was obtainable. In order to get some idea of the 
cystine content of these proteins, 500 milligrams of each were hydro- 
lyzed with 5 c. c. of 20 per cent hydrochloric acid for six hours, decolor- 
ized, neutralized in the customary way and brought to a volume of 25 
c.c. The cystine was then determined by the Sullivan method, the 
Okuda iodometric method, and by the recent Folin-Marenzi (1929) 
improvement on the Folin-Looney method. All the samples gave 
considerable black insoluble humin on hydrolysis. Since there was 
not enough of these alpha globulins on hand to repeat the testing 
with and without humin formation or longer time of hydrolysis, 
the results as given in Table 7 are regarded as approximations only. 


TaBLe 7.—The percentage cystine content of the alpha globulins of the mung bean, 
the adsuki bean, and the lima bean 


Folin- 
Sullivan; Okuda 
Substance | Marenzi 
method method | method 
97 | 1, 24 | 1, 22 
2.08 


As may be seen from Tables 6 and 7, all these methods agree in 
showing that the alpha globulins are relatively rich in cystine while 
the beta globulins contain much less of this essential amino acid. 

Since the beta globulins form the major portion of the protein of 
these beans, the beans as a whole would tend to be deficient in 
cystine. Accordingly, they should be used in diets in association 
with foodstuffs containing an abundance of cystine, such as meat, 
fish, and eggs. 

SUMMARY 


Employing the highly specific Sullivan method, it was found that 
conphaseolin, the alpha globulin of the navy bean, contains over 1 
per cent cystine, while phaseolin, the beta globulin, if free from the 
alpha globulin, contains little, if any, cystine—a chemical finding in 
keeping with the results of feeding experiments. The beta globulins 
of the mung bean, the adsuki bean, and, to a degree, the lima bean 
are also deficient in cystine. The alpha globulins on the contrary 
are relatively rich in cystine. Since the protein of these beans is 
mainly the beta globulin, the beans as a whole would tend to be 
deficient in cystine. Accordingly, in general diets, these beans 
should be used with foodstuffs rich in cystine, such as meat, fish, and 


eggs. 
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ing casket in certain cases—Mississippi-.- - - 


Books. 


Camps— 
communicable diseases in—reports of 
cases and control of— Missouri 
inspection, permit, and certificate of prop- 
er sanitary condition—Rhode Island - 
labor—sanitary requirements— Arizona_- 
permit, sanitary requirements, inspec- 
tion, and closing— Missouri 
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Camps—Continued. 
public—sanitary requirements—Nevada. 
recreational— 
communicable diseases in—re 
and isolation of—New Hampshi 
food handlers not to be comamaien: 
ble disease carriers—New Hamp- 


license and sanitary requirements— 
Now 
physical examination of patrons— 
New Hampshire. 
posting license and regulations—New 
quality of milk used at—New Hamp- 


tourist—entrance into, and running at 
large in, of dogs— Minnesota. ATES 
Cancer—admission and support of patients at 
Pondville hospital— Massachusetts 
Candies—protection when exposed for sale— 
Carriers of disease. See Camps; Communi- 
cable diseases; Typhoid fever. 
Cattle. See Animals. 
Cerebrospinal meningitis— 
See also Communicable diseases; Mor- 
bidity reports. 
placarding— Minnesota. 
Chicken pox— 
See also Communicable diseases; Mor- 
bidity reports. 
exposed susceptible children—exclusion 
Children— 
See also Boarding homes for children; 
Day nurseries. 
visible congenital deformities of new- 
born—reports of—New Jersey- 
Chiropodists—serving diseased persons— 
Chocolate—manufacture and stamping, label- 
ing of containers, and seizure—repeal of sec- 
tions relating 
ee. See Epidemic (lethargic) enceph- 
alitis. 
Closets, sanitary— 
See also Privies; Toilets. 
installation, construction, and mainte- 
nance by certain manufacturers—South 
Coffee— 
adulteration or mixing with other grains 
or substances unlawful—Porto Rico--- 
business of roasting or grinding, for sale— 
license and bond—Porto 


Comfortables. See Bedding. 
Common carriers. See Communicable dis- 
eases. 
Common drinking cups—prohibited in pub- 
lic places— 


Common drinking utensils—prohibited in 
public places, ete.—Missouri-- 
Common eating utensils—prohibited in pub- 
lic places, etc.— Missouri. 
Common towels—prohibited in public 
Communicable diseases— 

See also Animals; Food handlers; Mor- 
bidity reports; Names of specific di- 
seases; Venereal diseases. 

attendance at gatherings— Minnesota. 

carriers— 


closing of oo and places of public 

assemblage—M 
common carriers— Missouri 
contacts— Missouri. 
control measures for specific diseases— 

dairies, creameries, or milk stations— 


reports of cases on—Minnesota- ------- 
dead bodies—transportation, preparation, 
and 
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Communicable diseases—Continued. 
diagnosis— Missouri. 
disinfection— 


interference with health authorities pro- 
hibited — Missouri... 
isolation— 
cases in recreational camps—New 
Hampshire 
laboratory examinations—Missouri- 
library 
milk or other food—sale, handling, or 
delivery— 
milk, other food, and merchandise— 
delivery to infected premises— Minne- 


minor restrictions— 
nonquarantinable—detention of arriving 
cases and contacts at quarantine sta- 
tions— United States. 
observation— 
permits to wage earners— Minnesota-.- --- 
placarding— 
powers and duties of State board of 
precautions by attendants—Missouri-.--- 
quarantine— 
institution by attending physicians— 
release cultures—examination in ap- 
proved laboratory— 
removal of articles from infected prem- 
reportable diseases designated—Ohio - 
reports by local health officers to State 
board of 
repcrts of cases. See Morbidity reports. 
school attendance— 
permits for— Minnesota. 
school books— 
sending of mail or other material from 
quarantined home— 
terms defined— 
travel by infected 
when persons regarded as immune— 
Congenital deformities, visible—of new-born 
children—reports of—New 
Contacts. See Communicable diseases. 
Contagious diseases. See Communicable 
diseases. 
Cosmetic therapy—making of regulations 
governing practice of—Rhode Island_-_-_-- 
Cosmeticians—serving diseased persons— 
Cows. See Animals; Dairies. 
Creameries—access to, by officials—Louisi- 


Cross connections. See Water supplies. 
Cultures. See Communicable diseases. 
Cups. See Common drinking cups. 


D 

Dairies— 
access to, by officials—Louisiana--_------ 
cows, refuse, milk room, and toilets— 
Sanitary requirements governing— 
Dairy and sanitary inspectors—appointment 
by counties—New York 
Dairy commission—State—creation and mak- 
ing of regulations 
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Dairy inspector—State— 
appointment of assistants—Louisiana__- 

Dairy products plants— 
reports and records by—Mississippi- ---- 
sanitary requirements— Mississippi----- 

Day nurseries— 
keeping of register by—-New 
license and inspection—New 
reports by—New York 
requirements governing—New 

Dead bodies— 

See also Communicable diseases; Epi- 
demic (lethargic) encephalitis. 

preparation for burial to be private— 

Death certificate—blank—inclosure in casket 

by person selling casket in certain cases— 

Deaths— 

See also Burial; Dead bodies; Epidemic 
meningitis; Poliomyelitis. 
certain records—filing with State regis- 
trar— Mississippi - - - - - 
registration— 
compensation of local registrars— 
penalties and enforcement—Virginia_ 

Defectives, mental. See Mental defectives. 

Diagnosis. See Communicable diseases. 

Diseases. See Communicable diseases. 

Disinfection. See Communicable diseases; 

Epidemic (lethargic) encephalitis; Epi- 
demic meningitis; Poliomyelitis. 

Divorces—registration—M 

Dogs. See Animals. 

Domestic animals. See Animals. 

Drinking cups. See Common drinking cups. 

Drinking utensils. See Common drinking 

utensils. 

Drinks. See Soft drinks. 

Drug addicts— 

See also Narcotics. 
admission to and maintenance in State 
institutions for persons of unsound 
certain terms construed to include—Ken- 
commitment of offenders for treatment—- 
commitment to private sanatorium—-cer- 
tification 
committees for—appointment and re- 
treatment—Rhode Island-_..----- 
Drugs— 
See also Narcotic drug board; Narcotics, 
habit-forming— 
penalty for violation of act relating 
search of dwelling houses in enforce- 
ment of act concerning—RKhode 
seizure and disposal of vehicles or con- 
tainers used for illegal transporta- 
tion of—Rhode 
tax on persons who import, manufac- 
ture, produce, ete.—United States_ 
Dust—from grinding and polishing wheels 
and belts—apparatus required to carry 


See Common eating uten- 
See Epi- 


Eating utensils. 
sils 


Encephalitis, epidemic (lethargic). 
demic (lethargic) encephalitis. 
Epidemic encephalitis— 

See also Communicable diseases; 
demic (lethargic) encephalitis; 
bidity reports. 

control and 

Epidemic (lethargic) encephalitis— 
See also Communicable diseases; Epi- 
Morbidity reports. 


Epi- 
Mor- 


demic encephalitis; 


Sa 


INDEX 


Epidemic (lethargic) encephalitis—Con. 
dead bodies—disposal and transporta- 


duties of attending physician upon mak- 

ing 
isolation—Hlinois 
milk, etc.—delivery to infected premises— 


removal of cases—Illinois...------------- 
reports of 


terms 
Epidemic meningitis— 
See also Communicable diseases; Mor- 
bidity reports. 


school 
Equine animals. See Animals. 
Excreta, human—sanitary disposal— 


Fair grounds—public—sanitary require- 
Feeble-minded persons— 

See also Mental defectives. 

segregation and custody to prevent pro- 
creation—Kentucky 

Fish— 

rules concerning—penalty for violation— 

unwholesome—sale unlawful—Massachu- 

Food— 

See also Candies; Chocolate; Coffee; Com- 
municable diseases; Fish; Ice cream; 
Meat and meat products; Milk; Milk 
and cream; Milk and milk products; 
Oleomargarine; Poultry; Shellfish, 

analysis of products grown or produced in 
State and used as, for human beings or 
animals—secretary of State board of 
health made member of commission 
having charge of—South Carolina_____- 

eaten uncooked—protection when ex- 
posed for sale—Pennsylvania- 
standards of purity—Montana-_.-.-- 
unwholesome—penalty for sale—Massa- 
Food handlers— 
at recreational camps—not to be com- 


municable disease carriers—New 
employment unlawful when— Massachu- 
examination for communicable disease— 
freedom from communicable disease— 


medical 
Food-manufacturing plants—establishment 
in certain 
Foot-and-mouth disease—animals or property 
destroyed because of—compensation to 
owners—New York 
Furniture. See Upholstered furniture. 


G 
Garbage— 
— districts for collection and disposal 
of— 
bonds—New 
election, compensation, powers, and 
duties of board of commissioners— 


establishment and enlargement— 
maintenance of improvements—New 


removal districts in towns—dissolution— 
New Yor 
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Gatherings. See Communicable diseases. 

Glanders. See Animals; Communicable dis- 
eases; Morbidity reports. 

Grinding wheels and belts—dust from—ap- 
paratus required to carry away—Kentucky- 


H 


Habit-forming drugs. See Drugs; Narcotic 
drug board; Narcotics. 

Hair dressing—making of regulations gov- 
erning practice of—-Rhode 

Health authorities. See Boards of health; 
Dairy and sanitary inspectors; Dairy com- 
mission; Dairy inspector; Health officers; 
Narcotic drug board; Shellfish; Superin- 
tendent of hea!th; Vital statistics. 

Health laws—repeal of certain—New Jersey_- 

Health officers—local—appointment, powers, 
duties, and compensation—Virginia - ------ 

Hospitalization. See Communicable  dis- 
eases 


Hospitals— 
icense—requirements for—Connecticut-- 
maternity— 
keeping of register by—New York--- 
license and inspection—New York--- 
license and requirements governing— 


reports by—New 
tuberculosis— 
county— 


approval of plans for water sup- 
ply, sewerage, and sewage dis- 
care, maintenance, and repair— 
tin Boston—medical supervision— 
in cities of 100,000—minimum re- 
quirements— Massachusetts - - - - - 
in counties containing a first-class 
city— 
creation, powers, duties, and com- 
pensation of board of tubercu- 
iosis hospital—Kentucky - - - - - - 
establishment and maintenance— 
sites for—selection and acquisition by 
certain cities—New 
State hospital for incipient pulmo- 
nary tuberculosis— 
admission and treatment of pa- 
tients—New 
courses for superintendents of 
county tuberculosis hospitals— 
devises, bequests, or donations 
for use of—New York-__.------- 
physicians on board of visitors— 
qualifications of superintend- 
ent—Neow 
taking of lands of—New York-.- 
Hypodermic instruments—possession or 


Ice—sale and 
Ice cream— 
bacteria 
definitions— Mississippi - 
factories—permit for establishment and 
floors of rooms used for manufacture— 
requirements governing—Louisiana-.-- 
pasteurization apparatus used in manu- 


facture — requirements governing— 
pasteurization of milk, etc., used in—Mis- 


sale unlawful when— Mississippi_--- ----- 
when deemed adulterated— Mississippi - 
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16 


148 


Industrial diseases. See Occupational dis- 
eases. 
Inebriates— 
See also Stimulants. 
commitment to private sanatorium— 
certification 
committees for—appointment and _ re- 
Infectious diseases. See Communicable dis- 


Isolation. See Communicable diseases; Epi- 
demic (lethargic) encephalitis. 


K 
L 
Labor camps. See Camps. 
Laboratories. See X-ray laboratories. 


Laboratory examinations. See Communica- 
ble diseases. 
Lake and stream plats—platting and sani- 
tary requirements— Wisconsin - 
Laundries—public— 
operation at certain times prohibited— 
Rhode Island - 
permit and inspection—Rhode Island ---- 
Lethargic encephalitis. See Epidemic en- 
— Epidemic (lethargic) encepha- 
itis. 
Livestock. See Animals. 
Lunch stands—temporary—conditions of 
issuance of hotel or restaurant licenses to— 
Lying-in hospitals. See Hospitals. 


M 
Manure— 
See also Dairies. 
keeping, removal, and disposal—Mis- 
Marriages— 
records—certified copies—Mississippi- - - - 
registration— Mississippi - - 
—" hospitals or homes, See Hospi- 
tals. 
Mattresses. See Bedding. 

Meat and meat products—inspection, prep- 
aration, and 
Meat markets- —employees and sanitary re- 

Medicines—patent or proprietary— 
collection and analysis of samples— 
registration with insular health depart- 
sale or distribution—Porto Rico--_-------- 
Meningitis, epidemic. See Epidemic men- 
ingitis. 
Mental defectives— 
See also Feeble-minded persons. 
sexual sterilization— Mississippi - - ------- 
Midwives—reporting change of addr2ss— 
Milk— 
See also Communicable diseases; Epidem- 
ic (lethargic) encephalitis; Ice cream. 
certain—sale 
pasteurization—Porto 
pasteurization establishments— 
bacteria count of milk—Massachu- 
construction and operation of pas- 
teurization apparatus—Massachu- 
handling of ‘milk—Massachusetts -- 
license and sanitary requirements— 
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Milk—Continued. 
and sale—Porto 
quality of, used at recreational camps— 
New Hampshire 
Milk and cream— 
certain he as to grades—use permitted— 
maine and utensils—cleaning and 
sterilization—New York 


grading or classification in certain munici- 
palities—New 
pasteurization— 
by process—New York-- 
sale in original bottles—by grocery stores, 
restaurants, ete.—New ‘Hampshire _ 
Milk and milk products— 
production, handling, and sale— 
Milk stations—license and sanitary require- 
ments— 


Morbidity reports— 
communicable diseases— 
by local health officers to State board 
_ of health— Montana. --.........--- 


on dairies, creameries, or milk sta- 

reportable diseases designated—Ohio_ 

epidemic (lethargic) encephalitis—Illi- 
occupational diseases— M 
undulant fever— 


Mosquito -joint action by 

counties to eliminate— Mississippi - 
Mosquito control commissions—county— 

applicability of 


appointment, compensation, organiza- 
tion, meetings, powers, and duties— 


powers and duties of State health authori- 
ties regarding— 
Mosquito control districts—in certain coun- 
ties and cities— 
appointment and powers of board of com- 
special tax— Virginia 
State aid for maintenance—Virginia- 
Mosquitoes—control— 
Mumps— 
See also Communicable diseases; Morbid- 
ity reports. 
exposed susceptible children—exclusion 
from 


Narcotie drug board— 
making of regulations by—Rhode Island_ 
officers— Rhode 
powers and duties—Rhode 
salary of members—Rhode Island - -____- 
Narcotic drugs. See Drugs; Narcotics. 
Narcotics— 
See also Drug addicts; Drugs. 
offenders addicted to—commitment for 
treatment— 


141 
141 


Nuisances—definition—Missouri_ 
Nurseries, day. See Day nurseries. _ 

Nurses—school —employment— Virginia 


Observation. See Communicable diseases. 
Occupational diseases—control and reports of 
Offal—disposal— Missouri 
Oklahoma. 
Oleomargarine 
labeling— Mississippi - - 
sale and 
use in hotels, ete.— Mississippi 
Ophthalmia neonatorum— 
See also Communicable diseases; Mor- 
bidity reports. 
preventive treatment— 
Ordinances—approved municipal sanitary— 
transmission of copy to insular health com- 
missioner— Porto Z 
Oysters— 
See also Shellfish. 
taken from public rocks—use of portion of 
revenue from tax on, for health work 
concerning shellfish— Virginia... 


P 
Patent or proprietary medicines. See Medi- 
cines. 
Physical directors—school—employment— 


Physical education—State supervisor—ap- 
pointmentand 
Physiology and hygiene—teaching in school— 
Pienic grounds—public—sanitary require- 

Placarding. See C erebrospinal meningitis; 
Communicable diseases; Epidemic enceph- 
alitis; Poliomyelitis. 

Places on or near publie highways catering to 
traveling public—maintenance and opera- 

Plumbers— 

license— Massachusetts 
master—registration— Mass: achusetts___- 

Plumbing—violations by plumbers of statutes, 
etc., relating to—notice to examiners of — 
Massachusetts____- 

Poliomyelitis— 

See also Communicable diseases; 
ity reports. 
control—Illinois 
placarding— Minnesota 

school 

Polishing wheels and belts—dust from—appa- 
ratus required to carry away— Kentucky - -- 

Porto Rico. 

Poultry -dressed- inspec tion 
tion—United States____- 

Poultry by-products— -inspection ‘and certifica- 
tion—United States__. 

Poultry carcasses—inspecti on 
tion—United States- 

Poultry careassesand partst hereof—diseased— 

passing on and disposal— United States__ 
tanking, denaturing, or incineration when 
condemned— United States 

Poultry food products—inspection and certi- 
fication—United States___- 

Premises—vacant—in cities and certain coun- 
ties—cutting of weeds and other oe 
growth-—V 

Preventoriums— tuberculosis ‘county —care, 
maintenance, and repair—Massac husetts_- 

Privies— 

See also Closets, sanitary; Toilets. 
construction, maintenance, and inspec- 


Morbid- 


and certifica- 


certifica- 
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Public health—powers of municipalities 
regarding—Porto 
Pupils— 
See also Vaccination. 
health examination and physical edu- 
cation— 
appropriations by counties and mu- 
nicipalities 
courses for 
State 
testing of sight and hearing—Virginia-.--- 


Q 


Quarantine. See Communicable diseases. 
R 
Recreational camps. See Camps. 


Refuse. See Dairies. 
Road houses—conditions of issuance of hotel 
or restaurant licenses to—Wisconsin- ------ 
Rooming-houses—toilets—Arkansas - 
Rubbish—disposal— Missouri... 


8 


Sanatoriums. See Hospitals. 

Sanitary districts—for sewage disposal— 

Sanitation service—in municipalities—ad- 
ministration and defrayment of expenses— 

School attendance. See Chicken pox; Com- 
municable diseases; Epidemic meningitis; 
Mumps; Poliomyelitis; Whooping cough. 

School hygiene—division of—creation, per- 
sonnel, and duties—Porto Rico-----..----- 

Schools— 

See also Nurses; Physical directors; 
Physical education; Physicians; Pupils; 
Vaccination. 

floor space, air space, ventilation, light- 
ing, and 

teaching of physiology and hygiene— 


te 
unfit for occupancy—condemnation— 
Sewage disposal—sanitary districts for— 


Sewage disposal plants— 

construction—by certain cities—Nevada_ 

joint municipal—construction and main- 

tenance—New 

of sewer districts in towns—sale of interest 

adjoining sewer district—New 


Sewage disposal works— 
certain—approval of, or of plans for— 
construction or alteration—preparation, 
submission, and approval of plans and 
Sewage treatment or disposal works—approval 
Sewage treatment works— 
certain—approval of, or of plans for— 
construction or alteration—preparation, 
submission, and approval of plans and 
specifications—Indiana- 
Sewer connections—in town sewer districts— 
publication of notice regarding—New York- 
Sewer disposal plants—in town sewer dis- 
tricts—approval of plans for enlargement 
or alteration—New 
Sewer districts—in towns— 
of commissioners—New 
publication of neg regarding sewer 
connections—New York 
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165 
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10 


134 


135 


122 
123 


Sewer survey commissioners—in certain coun- 
ties—appointment, powers, and duties— 

Sewer systems—construction—Nevada- ----- 

Sewerage commission—in first-class cities— 
appointment, powers, duties, compensa- 
tion, and dissolution—Kentucky - 

Sewerage districts— 

in municipalities— 
creation, enlargement, consolidation, 
and 
no compensation for board of sewerage 
commissioners—Louisiana- -------- 
tax for maintenance of sewerage sys- 
in towns or villages of 1,000 or less— 
construction, maintenance, and oper- 
ation of sewers and disposal works— 
in townships— 
administration and control by town- 
ships of sewerage systems in—New 
Jersey 
assumption of indebtedness by town- 
ships—New Jersey 
validation of acts—New Jersey ----- 

Sewerage facilities—adequate—furnishing to 
municipalities or certain counties by pub- 
lic-service corporations—Virginia. 

Sewerage systems— 

connections 
construction, maintenance, and opera- 
tion—contracts by municipalities and 
certain countiés with companies for— 
construction or alteration—preparation, 
submission, and approval of plans and 
in township sewerage districts—adminis- 
tration and control by townships—New 
installation, construction, and mainte- 
nance by certain manufacturers—South 
municipal—extension into another mu- 
nicipality—-New 
tax for maintenance of, in municipal sew- 
erage districts— Louisiana 
Sewers— 
approval of plans—New York 
certain—approval of, or of plans for— 
New York 
certain districts for construction of— 
approval of sewer plans—New York. 
bonds—New 
election, compensation, powers, and 
duties of board of commissioners— 


establishment and  enlargement— 
maintenance of improvements—New 


in first-class cities— 
construction and extension—Ken- 
in fourth-class cities—assessment of cost 
against abutting property— Kentucky - 
in third-class cities—construction, recon- 
struction, alteration, repair, and main- 
tenance— Kentucky 
in villages—approval of maps and plans— 
outlet or trunk—joint municipal con- 
struction and maintenance—New Jer- 
sewer districts in towns—sale 
of interest in, to adjoining sewer dis- 

Sexual sterilization. See Mental defectives. 

Shaving brushes—certificate of sterilization— 
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Shellfish— 
See also Oysters. 
certificates— 
concerning condition of tidal waters 
and flats and shellfish taken there- 
for use in shipping without State— 


—, fish and game wardens for shell- 
sh work—appointment, duties, pow- 
ers, and compensation—Massachu- 
from contaminated areas— 
approval for taking for treatment— 
digging or taking—Massachusetts - - - 
digging, taking, transportation, and 
possession—Massach 
purification—Massachusetts- 
from grounds outside State—transporta- 
tion into or sale in State—Massachu- 


purification plants— 
establishment and maintenance by 
municipalities— Massachusetts - 
fees— Massachusetts. 
sanitary requirements—New York - - ---- 
plants—operation— Massachu- 
quirements— W 
Smallpox. See Communicable diseases; Mor- 
bidity reports; Vaccination. 
Soft-drink parlors—conditions of issuance of 
hotel or restaurant licenses to—Wisconsin-_. 
Soft drinks—manufacture, bottling, or sale— 
permit— Rhode 


Sterilization, sexual. See Mental defectives. 
Stimulants— 
See also Inebriates. 
offenders addicted to—commitment for 
treatment— 
Stream pollution—correction—M issouri--.---- 
Summer resorts— 
communicable diseases in—reports of 
cases and control 
permit, sanitary requirements, inspec- 
tion, and 
Superintendent of health—for two or more 
towns—employment, powers, duties, term, 
compensation, and qualifications—Rhode 
Swimming pools— 
advice by State board of health—Rhode 


cleanliness—New 
inspection and license—Rhode Island_-_- 
making of regulations by State board of 

health—Rhode Island 
standards for pool water—New York---- 


T 


Teachers. See Vaccination. 
Toilets— 
See also Closets, sanitary; Privies. 
hotels, rooming houses, and restaurants— 
Tourist camps. See Camps. 
Towels. See Common towels. 
Trash—disposal— Missouri- 
Tuberculosis— 
See also Animals; Communicable dis- 
eases; Hospitals; Morbidity reports; 
Preventoriums. 
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Tuberculosis—Continued. 
predisposed or susceptible children— 
treatment in preventoriums—Massa- 
pulmonary—obtaining State subsidy for 
care of 
treatment of certain persons at State 
tuberculosis hospital—expenditures by 
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Tularemia— 
See also Communicable diseases; Mor- 
bidity reports. 
reports of 
Typhoid fever— 
See also Communicable diseases; Mor- 
bidity reports. 
carriers— 
instructions to—New York----.-.--.--- 
prohibited occupations—New York.. 
reports of—New 
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Undulant fever— 
See also Communicable diseases; Mor- 
bidity reports. 
reports of cases— 


Upholstered furniture— 
manufacture, sale, labeling, remaking, 
and renovation— Massachusetts - __-.--- 
terms defined— 


Vaccination— 
pupils— 


teachers and 
Venereal diseases— 
See also Communicable diseases; Mor- 
bidity reports. 
certificates of freedom from—issuance— 
control and reports of cases—Missouri--_ 
Vessels—certain—obtaining of bills of health 
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State registrar—appointment, removal, 
compensation, qualifications, and 
powers— 
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Water districts— 
county—appointment and compensation 
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construction, operation, and mainte- 
nance of water systems in—New 
establishment—New 
in towns— 
advertisement for proposals for con- 
struction of water system—New 
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Water purification systems—Continued. 
construction, maintenance, and opera- 
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certain counties with companies for— 
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Water supplies— 
construction or acquisition—Nevada-_--- 
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continuance of certain—New Jersey -- 
prohibited—New Jersey 
joint municipal action 


semipublic— 
abandonment or changes in—Mis- 


definition and investigation— Mis- 


Water supply commissions—in certain coun- 
ties—appointment and powers—New Jer- 
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